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High transverse momentum jets produced in pp collisions at a centre of mass energy of 7 TeV are used 
to measure the transverse energyenergy correlation function and its associated azimuthal asymmetry. 
The data were recorded with the ATLAS detector at the LHC in the year 2011 and correspond to an 
integrated luminosity of 158 pb1. The selection criteria demand the average transverse momentum 
of the two leading jets in an event to be larger than 250 GeV. The data at detector level are well 
described by Monte Carlo event generators. They are unfolded to the particle level and compared 
with theoretical calculations at next-to-leading-order accuracy. The agreement between data and theory 
is good and provides a precision test of perturbative Quantum Chromodynamics at large momentum 
transfers. From this comparison, the strong coupling constant given at the Z boson mass is determined 
to be s(mZ ) = 0.1173 – 0.0010 (exp.) +0.00650.0026 (theo.).
 2015 CERN for the benet of the ATLAS Collaboration. Published by Elsevier B.V. This is an open 
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/). Funded by SCOAP3.1. Introduction
The study of jet production at the LHC provides a quantitative 
test of Quantum Chromodynamics, QCD, at the highest momentum 
transfers. Theoretical calculations for jet cross-sections in hadronic 
collisions have been carried out up to next-to-leading order (NLO) 
accuracy in the strong coupling constant s [13] and extensively 
compared with the data [410]. These calculations are valid for 
congurations with up to four jets in the nal state.
Event shape variables have been measured in all major e+e
experiments, as well as in experiments at the electronproton col-
lider HERA. These studies were recently extended to hadron collid-
ers with measurements of the transverse thrust and the transverse 
minor [11,12] at the Tevatron [13] and the LHC [14,15].
Energyenergy correlations (EEC), i.e. measurements of the 
energy-weighted angular distributions of hadron pairs produced 
in e+e annihilation, were proposed in Refs. [16,17] as an alter-
native event shape variable not based on the determination of the 
thrust principal axis [18] or the sphericity tensor [19]. The EEC 
function and its asymmetry, AEEC, were subsequently calculated in 
O(2s ) [2022], and their measurements [2335] have had signi-
cant impact on the precision tests of perturbative QCD and in the 
determination of the strong coupling constant in e+e annihila-
tion experiments; a recent review is given in Ref. [36]. The EEC are 
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by construction not affected by soft divergences, and as a conse-
quence of this they are calculable at high orders.
The transverse energyenergy correlation function, TEEC, and 
its asymmetry, ATEEC, were proposed as the analogous variables 
at hadron collider experiments in Ref. [37], where predictions to 
leading order (LO) were also presented. The NLO corrections were 
calculated recently in Ref. [38] using NLOJet++ [2,3]. These calcu-
lations allow for a numerical determination of the NLO predictions 
for the TEEC and ATEEC, i.e. the coecients of the second order 
polynomials in the strong coupling constant. They are used in this 
paper for quantitative precision tests of QCD including a determi-













xTi xT jdxTidxT j, (1)
where the sum runs over all pairs of jets in the nal state with 
azimuthal1 angular difference  = i j and xTi = ETi/ET is the 
transverse energy carried by jet i in units of the sum of jet trans-
verse energies ET =

i ETi . In order to cancel uncertainties that 
1 ATLAS uses a right-handed coordinate system with its origin at the nominal 
interaction point (IP) in the centre of the detector and the z-axis along the beam 
pipe. The x-axis points from the IP to the centre of the LHC ring, and the y-axis 
points upward. Cylindrical coordinates (r, ) are used in the transverse plane, 
being the azimuthal angle around the beam pipe. The pseudorapidity is dened in 
terms of the polar angle 	 as 
 =  ln tan(	/2).
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